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What is claimed is: 

1 . A > 4 kHz repetition rate argon fluoride excimer laser system for producing an 
UV wavelength 193nm output, said laser system comprising: / 

an argon fluoride excimer laser chamber, said excime/laser chamber for 
producing a 193nm discharge at a pulse repetition rate > 4 kHz, said excimer laser 
chamber including at least one magnesium fluoride crystal/optic window for 
outputting said 193nm discharge as a > 4 kHz repetition Rate excimer laser 193nm 
output, said magnesium fluoride crystal optic window having a 255nm induced 
absorption less than 0.08 Abs/42mm when exposed tof5 million pulses of 193nm 
light at a fluence > 40mj/cm 2 /pulse and a 42mm crystal 120nm transmission of at 
least 30%. IV r 



2. A laser system as claimed in claim 1 wherein said 42mm crystal 120nm 
transmission is at least 35% . / 

3. A laser system as claimed in claim 1 wherein said 42mm crystal 120nm 
transmission is at least 40% . / 

4. A laser system as claimed in claim/l wherein said magnesium fluoride crystal 
optic window has a Fe contamination level less than .15ppm Fe by weight. 



5. A laser system as claimed in claim 1 wherein said magnesium fluoride crystal 
optic window has a chrome contamination level less than .06ppm chrome by weight. 

6. A laser system as claimednn claim 1 wherein said magnesium fluoride crystal 
optic window has a copper contamination level less than .02ppm copper by weight. 





7. A laser system as claimed in claim 1 wherein said magnesium fluoride crystal 
optic window has a cobalt contamination level less than .02ppm cobalt by weight. 



* 



19 



8. A laser system as claimed in claim 1 wherein said magnesium fluorjefe crystal 
optic window has an Al contamination level less than .7ppm Al by wekjtft. 

9. A laser system as claimed in claim 1 wherein said maqpesium fluoride crystal 
optic window has a nickel contamination level less than .Q2ppm nickel by weight. 



10. A laser system as claimed in claim 1 whereip'said magnesium fluoride crystal 
optic window has a vanadium contamination leafless than .02ppm vanadium by 
weight. 



11 A laser system as claimedfih tteffm 1 wherein said magnesium fluoride crystal 
optic window has a lead contamination level less than .02ppm lead by weight. 



12. A laser system as clajftied in claim 1 wherein said laser system includes a 
magnesium fluoride crys^u optic prism, said magnesium fluoride crystal optic prism 
external from said exgtmer laser chamber wherein said > 4 kHz repetition rate 
excimer laser 193crfri output is transmitted through said magnesium fluoride crystal 
optic prism with/said magnesium fluoride crystal optic prism having a 255nm induced 
absorption less than 0.08 Abs/42mm when exposed to 5 million pulses of 193nm 
light at aJSuence > 40mj/cm 2 /pulse and a 42mm crystal 120nm transmission of at 
least 




13. A laser system as claimed in claim 1 whe^in said magnesium fluoride crystal 
optic window has an 200 to 210 nm range absorption coefficient < 0.0017 cm' 1 . 

14. A laser system as claimed in claim 12^herein said magnesium fluoride 
crystal optic prism has an 200 to 210 nm iJfTTge absorption coefficient < 0.0017 cm' 1 



15. A > 4 kHz repetition rate fluoride excimer laser system for producing an UV 
wavelength A,<200nm output, said laser system comprising: 
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an excimer laser chamber, said excimer laser chamber foj>prfoducing an UV 
wavelength X<200nm discharge at a pulse repetitiop^fate > 4 kHz, said excimer laser 
chamber including at least one magnesium flj^nde crystal optic window for 
outputting said X<200nm discharge as^>4 kHz repetition rate excimer laser 
^<200nm output, said magnesiup^'fluoride crystal optic window having a 255nm 
induced absorption less thap^uO.08 Abs/42mm when exposed to 5 million pulses of 
193nm light at a fluenc£ / > 40mj/cm 2 /pulse and a 42mm crystal 120nm transmission 
of at least 30% aQ£fa 200 to 210 nm range absorption coefficient < 0.0017 c m' 1 . 

16. A laser system as clajmed in claim 15 wherein X is centered about 193nm. 

17. A laser systerrfas claimed in claim 15 wherein said 42mm crystal 120nm 
transmission is at le^st 35%. 

18. A laser system as claimed in claim 15 wherein said 42mm crystal 120nm 
transmission is at least 40% . 



19. A laser system as claimed in claim 15 whepein said magnesium fluoride 
crystal optic window has a Fe contamination leyel less than .15ppm Fe by weight. 



20. A laser system as claimed in claim 15 wbferein said magnesium fluoride 
crystal optic window has a chrome contaminjmon level less than .06ppm chrome by 
weight. 
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A laser system as claimeaiirNcl^im 15 wherein said magnesium fluoride 
crystal optic window has a copper QOntamination level less than .02ppm copper by 
weight. 



22. A laser system as claimed in claim 15 wherein said magnesium fluoride 
crystal optic window has ^rcobalt contamination level less than .02ppm cobalt by 
weight. 
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23. A laser system as claimed in claim 15 wherein ja\6 magnesium fluoride 
crystal optic window has an Al contamination level le/s than .7ppm A! by weight. 



24. A laser system as claimed in claim 15 wherein said magnesium fluoride 
crystal optic window has a nickel contamination l/vel less than .02ppm nickel by 
weight. 
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25. A laser system as claimed in claim 15ifc/herein said magnesium fluoride 
crystal optic window has a vanadium contamination level less than .02ppm vanadium 
by weight. 



26. A laser system as claimed in damn 15 wherein said magnesium fluoride 
crystal optic window has a lead contamination level less than .02ppm lead by weight. 



27. A laser system as claimed in claim 15 wherein safd laser system includes a 
magnesium fluoride crystal optic prism, said magnesj^m fluoride crystal optic prism 
external from said excimer laser chamber whereirysaid > 4 kHz repetition rate 
excimer laser X<200nm output is transmitted thpough said magnesium fluoride 
crystal optic prism with said magnesium fluoriae crystal optic prism having a 255nm 
induced absorption less than 0.08 Abs/42jrim when exposed to 5 million pulses of 
193nm light at a fluence > 40mj/cm 2 /pyfse and a 42mm crystal 120nm transmission 
of at least 30% . 



28. A laser system as claimed in c 
crystal optic window has a 203 to 20 




15 wherein said magnesium fluoride 
range absorption coefficient < 0.0017 cm* 



29. A laser system as claimed in claim 27 wherein said magnesium fluoride 
crystal optic prism has an 200 to 210 nm range absorption coefficient < 0.0017 cm 
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30. A > 4 kHz repetition rate fluoride excimer lasei^drystal optic for transmitting a > 
4 kHz repetition rate fluoride excimer UV wavelenafh ^<200nm output, said laser 
crystal optic comprising a magnesium fiuoride orystai with a 255nm induced 
absorption less than 0.08 Abs/42mm whery^xposed to 5 million pulses of 193nm 
light at a fluence > 40mj/cm 2 /pulse and ^42mm crystal 1 20nm transmission of at 
least 30% 



31 . A > 4 kHz repetition rate fluoride excimer laser crystal optic as claimed in 30 
wherein X is centered about 193nm. 

32. A > 4 kHz repetition rate flu^yg excimer laser crystal optic as claimed in 30 
wherein said 42mm crystal 120nmm^nsmission is at least 35%. 

33. A > 4 kHz repetition rate fluo||efexcimer laser crystal optic as claimed in 30 
wherein said magnesium fluoride cw#tal has a Fe contamination level less than 
.15ppm Fe by weight. 

34. A > 4 kHz repetition rateffluoride excimer laser crystal optic as claimed in 30 
wherein said magnesium fluoj/Tde crystal has a chrome contamination level less than 
.06ppm chrome by weight. 

35. A > 4 kHz repetmon rate fluoride excimer laser crystal optic as claimed in 30 
wherein said magnesfdm fluoride crystal has a copper contamination level less than 
.02ppm copper by weight. 



36. A > 4 khfz repetition rate fluoride excimer laser crystal optic as claimed in 30 
wherein saidimagnesium fluoride crystal has a cobalt contamination level less than 
.02ppm cojralt by weight. 
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37. A > 4 kHz repetition rate fluoride excimer laser crystal optic as claimed in 30 
wherein said magnesium fluoride crystal has an Al contamination level less than 
.7ppm Al by weight. 
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38. A > 4 kHz repetition rate fluoride excimer laper crystal optic as claimed in 30 
wherein said magnesium fluoride crystal has a nyfkel contamination level less than 
.02ppm nickel by weight. 



39. A > 4 kHz repetition rate fluoride 
wherein said magnesium fluoride crystal 
than .02ppm vanadium by weight. 



mer laser crystal optic as claimed in 30 
s a vanadium contamination level less 



Ha 



40. A > 4 kHz repetition rate fluo/de excimer laser crystal optic as claimed in 30 
wherein said magnesium fluoride <#ystal has a lead contamination level less than 
.02ppm lead by weight. 

41 . A > 4 kHz repetition rate fluoride excimer laser crystal optic as claimed in 30 
wherein said magnesium fluoride crystal optic has a flat planar face oriented normal 
to a c axis of said magnesium fluoride crystal. 



42. A > 4 kHz repetition rate fluoride excimy .^w, ; ^u, ^ u^,,,,. 

ride crystal optic has a flat planar face oriented 



wherein said magnesium fluoride 
nonnormal to a c axis of said magnesiur 



laser crystal optic as claimed in 30 
luoride crystal. 



43. A > 4 kHz repetition rate fluoride excimer laser crystal optic as claimed in 30 
wherein said magnesium fluoride crystal has a c axis grown magnesium fluoride 
crystallographic orientation. 



44. A > 4 kHz repetition rate fluoride excimer laser crystal optic as claimed in 30 
wherein said magnesium fluoride crystal has an 200 to 210 nm range absorption 
coefficient < 0.0017 cm* 1 . 
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v 45. A > 4 kHz repetition rate fluoride excimer laser cnystal optic window for 
transmitting a > 4 kHz repetition rate fluoride excimer UTV wavelength X<200nm 
output, said laser crystal optic window comprising a jnagnesium fluoride crystal with 
a 255nm induced absorption less than 0.08 Abs/42rim when exposed to 5 million 
pulses of 193nm light at a fluence > 40mj/cm 2 /pupe and a 42mm crystal 120nm 
transmission of at least 30% and a 200 to 210 ni/ range absorption coefficient < 
0.0017 cm -1 . 

v 46. A > 4 kHz repetition rate argon fluoridefexcimer laser crystal optic for 
transmitting an UV wavelength 193nm argoy fluoride excimer laser > 4 kHz repetition 
rate output, said laser crystal opti^pomprispg a magnesium fluoride crystal with a 
255nm induced absorption less 0.08fAbs/42mm when exposed to 5 million 
pulses of 193nm light at a fluencef > 40gpj/cm 2 /pulse and a 42mm crystal 120nm 
transmission of at least 30% . 

^ 47. A A,<200nm optical fluoride coastal for transmitting a UV wavelength 
X<200nm, said A,<200nm optical fludfride crystal comprising a magnesium fluoride 
crystal with a 255nm induced absorption less than 0.08 Abs/42mm when exposed to 
5 million pulses of 193nm light area fluence > 40mj/cm 2 /pulse and a 42mm crystal 
120nm transmission of at least ^0% and a Fe contamination level less than 0.17 
ppm Fe by weight, a chrome Contamination level less than 00.08 ppm chrome by 
weight, a copper contaminatipn level less than 0.04 ppm copper by weight, a cobalt 
contamination level less than 0.04 ppm cobalt by weight, an Al contamination level 
less than 0.9 ppm Al by weight, a nickel contamination level less than 0.04 ppm 
nickel by weight, a vanajaium contamination level less than 0.04 ppm vanadium by 
weight, and a lead contamination level less than 0.04 ppm lead by weight and a 200 
to 210 nm range absorption coefficient < 0.0017 cm" 1 . 

48. A ?i<200nmioptical fluoride crystal as claimed in claim 47, said magnesium 
fluoride crystal haling a Fe contamination level less than 0.15 ppm Fe by weight, a 
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chrome contamination level less than 0.06 ppm chrome by weight, a copra 
contamination level less than 0.02 ppm copper by weight, a cobalt contamination 
level less than 0.02 ppm cobalt by weight, an Al contamination levefless than 0.7 
ppm Al by weight, a nickel contamination level less than 0.02 ppm nickel by weight, 
a vanadium contamination level less than 0.02 ppm vanadium by weight, and a lead 
contamination level less than 0.02 ppm lead by weight. 




49. A > 4 kHz repetition rate argon fluoride excimer laser crystal for transmitting 
an UV wavelength 193nm argon fluoride excimCr laser > 4 kHz repetition rate output, 
said laser crystal comprising a magnesiumifuoride crystal with a 255nm induced 
absorption less than 0.08 Abs/42mm when exposed to 5 million pulses of 193nm 
light at a fluence > 40mj/cm 2 /pulse apra a 42mm crystal 120nm transmission of at 
least 30% and a Fe contaminationJevel less than 0.17 ppm Fe by weight, a chrome 
contamination level less than 00^08 ppm chrome by weight, a copper contamination 
level less than 0.04 ppm copper by weight, a cobalt contamination level less than 
0.04 ppm cobalt by weighfcran Al contamination level less than 0.9 ppm Al by weight, 
a nickel contamination l^vel less than 0.04 ppm nickel by weight, a vanadium 
contamination level le£s than 0.04 ppm vanadium by weight, and a lead 
contamination lev^less than 0.04 ppm lead by weight. 

SO A > 4 feflz repetition rate argon fluoride excimer laser crystal as claimed in 
claim 47, s£id magnesium fluoride crystal having a Fe contamination level less than 
0.15 ppnjr Fe by weight, a chrome contamination level less than 0.06 ppm chrome by 
weight^ copper contamination level less than 0.02 ppm copper by weight, a cobalt 
contamination level less than 0.02 ppm cobalt by weight, an Al contamination level 

than 0.7 ppm Al by weight, a nickel contamination level less than 0.02 ppm 
fickel by weight, a vanadium contamination level less than 0.02 ppm vanadium by 
weight, and a lead contamination level less than 0.02 ppm lead by weight. 



